Erratum:Three new low-energy resonances in the Ne 22 (p,γ) Na 23 reaction (Physical Review Letters (2015) 115 (252501) DOI: 10.1103/PhysRevLett.115.252501) by ,
  
 
 
 
Edinburgh Research Explorer 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Erratum
Citation for published version:
The LUNA Collaboration 2018, 'Erratum: Three new low-energy resonances in the Ne 22 (p,) Na 23 reaction
(Physical Review Letters (2015) 115 (252501) DOI: 10.1103/PhysRevLett.115.252501)' Physical Review
Letters, vol 120, no. 23, 239901. DOI: 10.1103/PhysRevLett.120.239901
Digital Object Identifier (DOI):
10.1103/PhysRevLett.120.239901
Link:
Link to publication record in Edinburgh Research Explorer
Document Version:
Publisher's PDF, also known as Version of record
Published In:
Physical Review Letters
General rights
Copyright for the publications made accessible via the Edinburgh Research Explorer is retained by the author(s)
and / or other copyright owners and it is a condition of accessing these publications that users recognise and
abide by the legal requirements associated with these rights.
Take down policy
The University of Edinburgh has made every reasonable effort to ensure that Edinburgh Research Explorer
content complies with UK legislation. If you believe that the public display of this file breaches copyright please
contact openaccess@ed.ac.uk providing details, and we will remove access to the work immediately and
investigate your claim.
Download date: 07. Aug. 2018
 Erratum: Three New Low-Energy Resonances in the 22Neðp;γÞ23Na Reaction
[Phys. Rev. Lett. 115, 252501 (2015)]
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C. Gustavino, Gy. Gyürky, G. Imbriani, M. Junker, R. Menegazzo, V. Mossa, F. R. Pantaleo, P. Prati, D. A. Scott,
E. Somorjai, O. Straniero, F. Strieder, T. Szücs, M. P. Takács, and D. Trezzi
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The reported strengths of newly discovered resonances in original Letter were affected by an error in the analysis. The
energy straggling of the ion beam was erroneously neglected. When taking this effect into account, 18–19% higher values
are found for the resonance strengths. The astrophysical implications are unchanged.
The strength ωγ ¼ ωΓpΓγ=ðΓp þ ΓγÞ of a radiative proton capture resonance is given by the statistical factor ω and
the proton and γ-ray widths Γp;γ , respectively. If the target thickness ΔE in energy is large compared to the total width,
i.e., ΔE≫ Γ ¼ Γp þ Γγ, the resonance strength can be obtained from the experimental yield by the thick-target
approximation [1].
For the experiment of original Letter and Ref. [2], ΔE ≈ 3.9 keV and both the proton [3] and γ-ray [4,5] widths of the
three 23Na levels studied are well below 1 keV. Therefore, the thick-target approximation was explicitly assumed in original
Letter and Ref. [2] for the analysis.
However, this approximation is not applicable for this case. When including the effect of proton beam energy straggling
in the calculated yields, a lower plateau yield emerges than in the thick-target case. As a consequence, the resonance
strength data by original Letter and Ref. [2] must be corrected by a factor 1=C (Table I). A conservative error bar of 50% is
assigned to the correction.
The observed strong increase in original Letter and Ref. [2] of the thermonuclear reaction rate, by a factor of 3 and more,
is even stronger when using the corrected resonance strengths. The recalculation of the reaction rate is deferred to a
forthcoming LUNA publication that will include new data with a different setup on the lowest-energy resonances and on the
direct-capture component [6,7].
The astrophysical consequences shown in original Letter and [2] used a previous calculation [8] and remain valid. For
newer astrophysical work, see Ref. [9], which is also unaffected by the present correction.
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TABLE I. Original and corrected values for the resonance strength ωγ, and straggling correction factor C in original Letter and [2]. For
the corrected values, the statistical error bars (unchanged) and the systematical error bars (including the new correction) are given
separately.
Ep [keV] ωγorig [eV] Original Letter and [2] C ωγcorr [eV] stat. syst.
156.2 ð1.48 0.10Þ × 10−7 0.845 1.8 × 10−7 6% 8%
189.5 ð1.87 0.06Þ × 10−6 0.850 2.2 × 10−6 2% 8%
259.7 ð6.89 0.16Þ × 10−6 0.841 8.2 × 10−6 1% 8%
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